The lattice dynamics of beryllium oxide have been studied using a rigid-ion model, with short-range forces represented by a valence force field. Various existing calculations on group-IV elements using such a field have been examined as a prelude to transference of force constants from diamond to beryllium oxide. The effects of ionicity on the force constants have been included in the form of scale factors. It is shown that no satisfactory fit to the long-wavelength data on BeO can be found with transferred force constants. However, adequate least-squares fits can be found both with four-and six-parameter valence force fields, the discrepancy with experiment being large only for one optical mode at the Brillouin-zone center. Dispersion curves along 6 and X are presented and are in fair agreement with experiment, deviations arising essentially from the quality of the fit to the long-wavelength data. The bond-bending interactions are found to play a significant role and arguments have been presented to show that the inclusion of further angle-angle interactions would yield a very satisfactory picture of the dynamics.
I. INTRODUCTION We have recently concluded a series of investigations of the lattice dynamics of graphite, boron nitride, and beryllium oxide. The objectives have been twofold: (a) to investigate the range of applicability of valence force fields to these crystals and (b) to study the extent to which force constants could be transferred from molecules to solids and from one solid to another. The work on graphite ' has shown that a very satisfactory fit to the dispersion curves of graphite can be obtained by direct transference of the main force constants from naphthalene.
A similar study for Beo necessitated a critical examination of the use of valence force fields in diamond, and other crystals with the same structure, namely, Si and Ge. It was also found necessary to study the effect of the ionicity on the force constants in transferring the results on diamond to BeQ. Further, the role of the angle-angle interactions indicated that the extent to which they were included made significant differences to the final results. In view of the recent interest in angle interactions in tetrahedrally coordinated solids,~' 4 we present here a discussion of the valence forces in the Group-IV elements, along with a calculation of the dynamics of BeO.
II. VALENCE FORCE FIELDS
a, =-'(n&" +u&2)) (2) Though this is not so for the wurtzite structure, we shall quote only k~unless specifically necessary. Similar arguments hold true for the k"e and k "" interactions.
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(I) As it stands, the expression is valid for a structure containing two atoms per cell with tetrahedral coordination, and can easily be generalized for any other structure. The notation is that of Martin' and Musgrave and Pople, with the various symbols having the following meaning: (a) r2 is the equilibrium bond length; (b) &r; is the change in the length of the ith bond; (c) &8';, is the change in the angle between the ith and jth bonds emanating from the sth atom.
In the last two terms in Eq. (1), the bonds considered meet at the sth atom. The various k's are the valence force constants connected with bond-stretching, bond-bending, bond-angle, and bond-bond interactions, in the order in which they appear in the equation. 
